Two strains of Mycoplasma synoviae (WVU 1853 and F10-2AS) were compared for their relative pathogenicity in terms of airsacculitis and synovitis. Both strains produced air-sac lesions after aerosol exposure of chickens vaccinated against Newcastle disease and infectious bronchitis; both produced synovitis when inoculated into the foot pad. The WVU 1853 strain was more likely to result in synovitis, whereas the F10-2AS strain was more apt to produce air-sac lesions.
INTRODUCTION
The clinical signs of Mycoplasma synoviae infection have been described as a synovitis, primarily of the hock joints and foot pads (1). Some birds also have a generalized infection without swelling of the joints (10).
More recently, Yoder isolated M. synoviae from air sacs of broiler chickens condemned for airsacculitis (15). Several reports have since shown that M. synoviael is capable of causing air-sac lesions when given in conjunction with Newcastle disease and infectious bronchitis vaccination (4, 7, 8) and that it may also adversely affect broiler performance under laboratory (13) and field (8) conditions. Recent field studies have shown that the predominant causes of economic loss from M. synoviae infection in Georgia were in-obtained from trachea, air sac, foot pad, hock, and inoculated into mycoplasma broth or agar medium (2). For air-sac cultures, lesions were examined; if no lesion was present, the posterior thoracic air sac was cultured. Mycoplasma isolants were identified by a fluorescent antibody technique. Isolation and identification techniques have been described previously (4 Evaluation of air-sac and foot-pad lesions. Air sacs from all chickens were examined and lesions were scored on a basis of 0 to 4 as described previously (9). Foot-pad lesions were also scored from 0 (no apparent lesions) to 4 (severe lesion). Experimental procedure. At 20 days of age, all chickens in each of the 5 groups (35 per group) were vaccinated by the eyedrop method with a commercially available Newcastle disease (Bl) and infectious bronchitis (Massachusetts type) vaccine. On the same day the chickens in group 1 were exposed to the WVU 1853 strain of M. synoviae by the aerosol route. Chickens in group 2 were similarly exposed to F10-2AS. All chickens in group 3 were inoculated with WVU 1853 in the right foot pad and the chickens in group 4 were inoculated with F10-2AS in the right foot pad. Chickens in group 5 were not exposed to M. synoviae.
At 10, 16, and 21 days postexposure the right foot pad of each bird was examined and the gross lesions were scored. Twenty-one days postexposure all birds were bled and necropsied. Air sacs, tracheas, hocks, and foot pads were cultured for M. synoviae and examined for air-sac lesions, and all birds were examined for lesions of the keel bursa (breast blisters). The serum plate agglutination test for M. synoviae and M. gallisepticum and the hemagglutinationinhibition test for M. synoviae were done on the serum from each bird.
The following tissues were taken from at least 4 chickens in each group and fixed in 10% buffered formalin: foot-pad and synovial tissue from the hocks of both legs, trachea, lung, posterior thoracic air sacs, and heart. The tissues were processed and embedded in paraffin, sectioned, and stained with hematoxylin and eosin. A lesion score based on histopathology was given each tissue examined. The lesion score was based on assignment of values of 0 for no lesions; 1 for mild lesions; 2 for moderately severe lesions; and 3 for severe lesions. Lesion severity was based on subjective evaluation of the extent and type of inflammatory response present. Table 1 gives gross lesion scores of the right foot pads at 10, 16, and 21 days postinfection. At the site of inoculation, there were no grossly apparent differences in lesion scores between the WVU 1853 and F10-2AS strains. When given by aerosol, WVU 1853 caused relatively mild foot-pad lesions whereas F10-2AS produced none that were visible. Table 2 shows the lesions of both foot pads, both hocks, the air sacs, and the keel bursa 21 days postinfection. The F10-2AS strain given by aerosol produced no grossly detectable synovitis but caused the most severe air-sac lesions (23 of 33 birds had lesions with a mean score of 2.36). This strain, after foot-pad inoculation, produced severe foot-pad lesions (32/33) at the site of inoculation; however, no lesions were observed in any of the joints or in the opposite foot pad. Only mild air sac lesions were observed in 8 of 33 birds.
RESULTS
In contrast, WVU 1853, when inoculated into the foot pad, produced severe lesions in both foot pads and both hocks. All of the 30 birds examined showed lesions at the site of inoculation, and 14 of 30 had lesions in the opposite foot pad. Examination of the right hock revealed 16 of 30 birds with lesions, and 14 of 30 were detected in the left hock. By 21 days postinfection, 7 birds had died, the majority of the survivors were emaciated, and it appeared that most would not survive. All of the birds examined had severe lesions of the keel bursa, but only one bird had a mild air-sac lesion.
When WVU 1853 was given by aerosol, air-sac lesions were The F10-2AS strain, after foot-pad inoculation, was reisolated from 9 of 16 chickens at the site of inoculation. The organism was recovered from the right hock of 1 bird, and was not recovered from the opposite foot pad. The organism was not recovered from the respiratory system. When WVU 1853 was given by aerosol, it was not recovered from the foot pads but was recovered from 5 of 16 hock cultures. The organism was recovered from the tracheas of all chickens and from the air sacs of 5 of 16 chickens.
In the group inoculated in the foot pad with WVU 1853, M. synoviae was isolated from 13 of 16 chickens at the site of inocula- The chickens in the control group had no visible hock, foot-pad, or air-sac lesions, and no mycoplasmas were isolated. This group was also serologically negative with both mycoplasma antigens. Table 5 compares mean histopathology lesion scores based on observations of tissues from at least four chickens in each group. Histologic lesions varied -from edema and fibrin deposition with minimal cellular response (Fig. 2) , to extensive necrosis with diffuse infiltration of adjacent tissues by lymphoreticular cells. Heterophils usually constituted a minor component of the lesions. Necrosis was most extensive in the inoculated foot pads of chickens receiving either WVU 1853 or F10-2AS isolants. Lesions induced by either isolant could not be differentiated by histologic observation. Acute lesions characterized by edema and fibrin deposition (Fig. 2) (Fig. 3) or large, reticular, mononuclear cells (Fig.  4) were common in air sacs and in the trachea and lungs.
DISCUSSION
It is evident that both route of infection and strain of M. synoviae were important in determining the type of lesions produced in broiler chickens.
Infection by the aerosol route (along with simultaneous vaccination against infectious bronchitis) resulted in more severe airsac lesions 21 days postexposure than was observed in the groups infected by foot-pad inoculation. Conversely, foot-pad inoculation resulted in lesions of synovitis, with relatively mild air-sac lesions.
The data also show that the clinical syndrome observed may depend on the strain of M. synoviae. The F10-2AS strain had a much greater tendency to produce airsacculitis. It did produce foot-pad lesions at the site of inoculation but did not lead to involvement at other sites. It is interesting that this organism did not reach the respiratory system after foot-pad inoculation. Air-sac lesions appeared similar to those described previously (8,9,12,13,15) .
The WVU 1853 strain of M. synoviae was shown to be capable of producing air-sac lesions, especially after aerosol exposure. However, this organism had a much greater tendency to produce lesions of synovitis. When given by foot-pad inoculation, it caused severe synovial lesions, with high mortality and extreme emaciation. Gross lesions corresponded closely to those described earlier (1,10).
It was also interesting that the 2 groups infected with WVU Comparison of the mean histopathology lesion scores for the air sacs in each group demonstrates a clear association of severity with the F10-2AS strain. Conversely, WVU 1853 was, with the exception of hock joint lesions in chickens exposed by aerosol, associated with more severe lesions of synovial tissues. When F10-2AS was injected into the foot pad, only very mild lesions developed in the hock joint. The reasons for the difference in severity of hock joint lesions between the two isolants given by the aerosol route are unknown.
Air-sac lesions were histologically similar to those previously reported as induced by M. synoviae in chickens (12). These lesions were also similar to those described in turkeys inoculated in the posterior abdominal air sac with WVU 1853 (3). The air-sac lesions induced by M. synoviae were similar to descriptions of airsac lesions caused by Mycoplasma gallisepticum infection of chickens (4,6). The histologic changes observed in the air sacs are reflections of the ways in which this tissue responds to injury and cannot be interpreted as specific lesions for M. synoviae. Although the histologic lesions were nonspecific, M. synoviae was the likely cause since similar lesions were absent in the air sacs from vaccinated chickens. The WVU 1853 strain produced more severe cardiac lesions than the F10-2AS. Cardiac and synovial lesions were similar to those described previously for M. synoviae in chickens (5,7).
